Effect of buthionine sulphoximine, glutathione and methimazole on the renal disposition of cisplatin and on cisplatin-induced nephrotoxicity in rats: pharmacokinetic-toxicodynamic analysis.
The aim of this study was to classify the protective mechanisms of DL-buthionine-(S,-R)-sulphoximine, glutathione and methimazole on cisplatin-induced nephrotoxicity in rats. An Emax model was used to study the effect of these compounds on the pharmacokinetics of cisplatin, especially renal handling and intra-renal biotransformation. Cisplatin (5 mg kg(-1)) was administered as an intravenous bolus to rats treated with either 0.9% NaCl (control), buthionine sulphoximine, glutathione or methimazole. The blood urea nitrogen level was monitored to estimate cisplatin-induced nephrotoxicity. To estimate renal handling of cisplatin, cisplatin was infused intravenously to rats treated with 0.9% NaCl, buthionine sulphoximine, glutathione or methimazole. The concentrations of unchanged cisplatin in plasma, urine and kidney were determined by a post-column derivatization HPLC method. The relationship between the pharmacokinetics and toxicodynamics of cisplatin was analysed using a sigmoid Emax model. All compounds studied ameliorated significantly the nephrotoxicity of cisplatin. The renal accumulation of cisplatin was reduced significantly by pretreatment with buthionine sulphoximine but not by either glutathione or methimazole. Although glutathione treatment did not affect the renal accumulation of cisplatin, it significantly decreased the binding of cisplatin to the intrarenal organelle and the decreased binding was well correlated to the decrease of the blood urea nitrogen level. In summary, pharmacokinetic-toxicodynamic analysis will be useful for classifying the protective mechanism of cisplatin-induced nephrotoxicity.